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Electricity Pricing in APEC Developing Economies:
The APEC Experience

ABSTRACT

Rapid economic expansion in the Asia Pacific region over the 1980 and 1990 decades has
led to significant demand growth for dectricity. Resultantly, in much of the APEC region
particularly in the developing economies, expansion of dectricity infrastructure is now
beyond the capability of governments and therein lies the inception of the independent
power producers (IPPs) program in ASa.

Higtoricaly, eectricity has been viewed as anationa strategic asset best provided by a
verticdly-integrated monopoly usudly owned and directly controlled by the state. This
approach has now been largdly rgjected and has given way to agenera consensus among
policy makers, regulators, industry andysts and economists that the generation and to a
lesser extent the retall dements of the dectric supply industry would be more efficiently
delivered by firms operating in fredly competitive energy markets.

In many economies, particularly developing ones, the dectricity sector has been used as
an ingrument of socid policy. Thistakes various formsin subsdized tariffsfor certan
group of consumers, preferentia use of subsidized indigenous fuel costs and maintaining
state-owned utilities which serve as employment providers.

With the drive for efficiency and the need for market-oriented tariffs to attract investment
of new generating capacity from 1PPs, governments have begun initiating eectricity
reforms to incentivise private power development to support industrial and economic
growth. When dectricity reform is contemplated, it is difficult to maintain policieswhich
result in severe market distortions. However, diminating subsidies and dlowing large
numbers of eectricity sectors workersto be laid off from state-owned utilities after
introduction of competitive market structures have very red politica and socid
repercussons.

This paper discussesthe sate of dectricity reform in sx APEC developing economies
and provides a backdrop on how each of these economies balance the need to use
eectricity tariff as an ingrument of socid policy with the drive for efficiency and market-
oriented dectricity pricing. Of the sx APEC developing economies examined, five are
Asean economies; Indonesia, Madaysa, Philippines, Thailand and Vietnam and the sixth
being China



Pricing Electricity in Developing Economies: The APEC Experience
By Lim Man Onn, Managing Partner
Integrity Consulting Services, An Energy Service Provider

Strong economic expansion in the Asa Peacific region over the 15 years prior to the 1997
Adan financid criss has led to sgnificant demand growth for dectricity. In much of the
APEC region particularly for APEC developing economies, demand growth has
outstripped the capability of governmentsto fund eectricity infrastructure rgpidly enough
to meet the surge in demand. Higtorically, dectricity has been viewed as anationd
dtrategic asset best provided by a verticaly-integrated monopoly owned and controlled
by the state. This gpproach has now been rejected brought about by the lack of
government’ s cgpability to finance new dectricity infrastructure in developing economies
and the drive for greater efficiency which can be better ddivered by firmsin afredy
competitive energy market amongst devel oped economies.

Electricity asthe purest form of energy is now the most pervasive energy source
propelling the engines of growth in both the devel oped and deve oping economies of
APEC. Itsrole has been increasingly important as mgjor technology development in dl
sectors of the economy hasits basis on dectric power. Asrightly pointed out by
Rosenburg (1998), the dynamics of current technologica development is likely to extend
the present trend of risng dectricity share of tota energy which incorporates
semiconductors, computers, telecommunications and information technologies. In
addressing the dectricity pricing regimes of APEC developing economies, it is necessary
to establish the basis under which each developing economy formulates its dectricity
policy reformsin order to attract private capital and support for investment in energy
infrastructure and fud ddivery sysems.

A sound dectricity pricing policy is fundamenta in promoting sustainable devel opment
underscored by the triple objectives of improving energy efficiency, protecting the
environment and ensuring investment for infrastructure of eectricity supply. Electricity
prices need to cover the costs of production and investments to satisfy the opportunity
costs of energy suppliers. More recently, a growing awareness of environmenta
degradation has required energy suppliersto factor these external costs into the electricity
prices, bringing new chalenges to energy policy makers.

Electricity pricing mechaniams are typicaly complex and vary widdy across the APEC
region. Different economies have different regulatory systems, policy frameworks and
different energy policy gods and objectives. In the APEC economies, energy policies
commonly subsdize, cross-subsdize, impose import tariffs, taxes, leviesaswdl as
prescribing required standards and other regulations. Although such subsidies and tariffs
on energy products are not high, the market distortions generated result in lower
economic efficiency and misdlocation of resources.



To ensure that dectricity pricing facilitate improvements in energy efficiency, protect the
environment and incentivize reinvestment in supply infrastructure, it isimperative that
price digtortions are minimized and that the principles of consstency, transparency,
clarity and cogt- effectiveness are promoted.

It iswith this overriding theme that the APEC Energy Minigers a the 1996 Sydney
meeting endorsed 14 non+binding energy principles and these principles are again
reinforced in Okinawain October 1998 when Energy Ministers “ stressed the importance
of promoting private sector participation in infrastructure development in those areas
permitted by their respective legd frameworks and re-emphasized the need for a
predictable, transparent inditutiond and regulatory framework to enhance the investment
climate’. A recent study by APERC (Asa Pacific Energy Research Center) on dectricity
reforms undertaken by individual APEC economies suggests that most APEC economies
have followed the non-binding principles to a greater or lesser extent.

Electricity generation fue mix continues to change in deregulated energy markets where
competition favors the chegpest fud or plants with low capita and operating codts. Ina
grictly commercia evauation, the generation technology that ddivers the lowest
levelized dectricity unit cost will be chosen. However, energy security, plant reliability,
environmenta congderations and indigenous fud availability may drive governments to
adopt policies of fud and generation technology diverdfication.

In most of the APEC developing economies, the dectricity sector has been used as an
ingrument of socid policy which takes the forms of cross subsidy for certain groups of
consumers, export-oriented industries, promotion of new energy sources such as
renewables and state-owned entities serving as employment providers. When an urgent
new planting is required, it is often condgdered politically expedient to sacrifice economic
efficiency for other policy considerations such as job creation and dissemination of
infrastructure services to the poorer communities. When economic reform becomes
necessary podt the Asian financid crids, governments find it difficult to maintain

policies which result in severe market distortions. However, diminating subsdies and
laying off large numbers of dectricity sector workers after the introduction of
competitive market structures have very red politica and socia repercussions and such
actions must be considered carefully. A balanced approach is taken by most APEC
developing economies which comprises in most parts the stlaged phasing out of subsidies
over aperiod of time as new privately funded plants are put into service.

A thorough understanding of the pricing mechanism is more critical in energy markets
due to the high capita intengty and long lead times associated with ectricity supply
infrastructure. The essentid nature of the service that eectricity providesto al sectors of
the economy requires that eectricity prices are set prudently and efficiently. If dectricity
prices are held below the cost of production, it can result in negative resultsin terms of
over-consumption, environmental degradation and wasted natural resources. Conversdly,
if prices are held atificaly high, indugtrial competitiveness will suffer and some
consumers may be deprived of an essentia service.



The discusson below covers sx APEC developing economies, fivein the Asean region
(Indonesig, Maaysia, Philippines, Thailand and Vietnam) and Chinato provide a
comparative study of how policies particularly on eectricity pricing have underpinned
the different state of development in the eectricity sector for each of these economies.

China

The dectricity supply industry in China has developed rapidly over the 1990 decade
recording an average annua growth rate of 8 to 9 percent. China s current installed
electricity generation capacity exceeds 250,000 MW, second only to that of the United
States. According to statistics released by the State Power Corporation, over 1,300 TWh
of eectricity was produced in 2000 representing over 70% of fina energy consumption.
Over 82% of eectricity generation is from therma plants (of which 86% are cod-fired),
17% hydropower and balance 1% from nuclear. The industriad sector isthe primary
consuming sector accounting for 71% of tota power consumption, followed by

resdentia with 14%, agriculture 6% and government/others 9%.

Although dectricity growth has dowed, China economy gppears to have weethered the
worst effects of the Asan financid crisis and is now on a 7-8% GDP growth path on the
back of its ascenson to the WTO and hosting of the 2008 Summer Olympics.
Accordingly, Chinais expected to add more generating capacity than any other economy
averaging 15-17 GW each year.

During the 9" Five Y ear Plan from 1996-2000, China has set aside US$100 billion for
priority development of dectricity infrastructure with the funds divided equally between
power gations and transmission lines. It is expected that 40% of the funds will come

from the Central government, about 40% from local and city governments and about 20%
from private (loca and foreign sources). With such amgor program, power supply
shortages which was amgor problem in the past has diminished with new power supplies
coming on-stream, increased interconnection between provincid and city grids and
consarvaion efforts. Some regions including the Shanghai region and most of the
Guangdong province in fact face temporary oversupply problems. However, some
provinces particularly the poorer inland provinces till face supply shortages. In some
regions, the gap between peak and off-pesk loads isincreasing and power supply
shortages are growing more serious during peak load periods. The main problem is
inefficient digtribution and unstable load due to the lack of an integrated nationd
trangmisson system.

China has now six large grids and severd provincid grids with 567,000 kilometers of
transmission lines. The cregtion of anationd grid isamagor objective for the 2000
decade. Thisisto be achieved with the construction of the Three Gorges Power Station
which will provide power for areasin Centra and North China and the Sichuan grids and
help to form the Great China Power Grid spanning a distance of 2,000 kilometers from
east to west. The Three Gorges Power Station is expected to be completed by 2009



providing 17,000 MW capacity (only one year growth in China s dectricity generation
capacity) and a 5,000 kilometer transmission project connecting the power gridsin
Centrd and North China to the Sichuan province will be established.

The nature and structure of eectricity retail tariffsis governed by Article 41 of the 1997
Power Law which permits the grid to charge different tariffs according to the type of user
and according to whether it is a peak or non-peak period. It isarequirement of the law
that users within the same grid using the same voltage of power must be charged the
samerate. Article 42 requiresretail tariffs to be approved by the State Pricing Bureau.
Article 50 gtates that tariffs used for agriculture must be calculated in accordance with the
principle of breaking even and earning aminima profit.

The retall tariff takes into account of (1) wholesde tariff; (2) grid management feg; and
(3) other fees and taxes including contribution to the Three Gorges Construction Fund.
For example, the Shanghai Municipa Power Corporation has an average retall tariff of
RMB 0.60 in 1999. Of this, RMB 0.13-RMB 0.14 represented various taxes including the
Three Gorges Construction Fund, RMB 0.40-RMB 0.42 for wholesde tariff and RMB
0.04-RMB 0.07 for grid management fee. IPPs sdlls their generated electricity to the grid
operated by provincia and city power bureaus at the wholesdle tariff price as prescribed
by the terms of the PPAs. In past |PPs, the offtaker would pay a cost-plus tariff thet
covered dl fixed and variable costs including fuel cogts. The current Sructure isfor a
negotiated base tariff adjusted for inflation, exchange rate fluctuations and fud cost
changes.

The current gpproach to PPAsis intended to facilitate trangtion to a competitive market.
From December 1998, the central government issued arevised policy disdlowing any
guaranteed minimum offtake obligations or guaranteed tariffs with the aim of

implementing an “open pool” market system in the near future. The new policy does not
apply to IPPs with signed PPAs or those that have final gpprovad from the State
Deveopment and Planning Commisson. Thiswill have asgnificant impact on dl future
IPPs asinternationa lenders will be wary about investing in a project that does not have a
predictable cashflow during the loan repayment period.

Malaysia

Mdaysaisin the midst of an energy sector reform process. Prior to 1980, the National
Electricity Board (NEB) was government-owned and supplied 80% of the total
population of Maaysia. With its corporatisation in 1990 to become Tenaga Nasiond
Berhad, or TNB and partidly privatized in 1992, the generation sector was opened to

I ndependent Power Producers (1PPs) in 1994. Maaysia has developed a very successful
| PP program based on a bankable Power Purchase Agreement (PPA) backed by an
indigenous gas fue supply arrangement making it possible for project financing in loca
currency. The financing in locd currency isan Adan firdt, as power projects have
hitherto been financed in US dallar. Such financing has been indrumentd in the
successful implementation of dl the 1PP projects as the depreciating Ringgit post the
1997 Adan financid crigs did not affect loan servicing cgpability since there is matching
of revenue currency with costs. By 2000, the total installed generating capacity of the



five IPPsreached 4,149 MW, al in gas-fuded gas turbine plants, achieving the targeted
30% participation of over 13,000 MW totd ingtdled capacity in Peninsular Mdaysa
TNB continues to maintain dominance through control of most of the generating
capacity, the transmission network and distribution system.

Under the current structure, dmost 100% of the Peninsular population is supplied with
electricity. Thisis achieved by having atariff structure that alows TNB to cross
subgdize the eectricity price asindicated below.

Use Household | Commercia Industry Streetlights Ovedl
Rate
(RM/KWh) 0.231 0.277 0.215 0.203 0.235
Share of total
Sdes (MWh) 8,516 13,177 24,515 358 46,466
Percentage (%) | 18.3 284 52.8 05 100.0

The determination of the tariff is subject to the approva of the government based on the
following considerations.

-Energy prices shdl reflect the economic or true cost of supply;

-Adequate revenues to alow for the development of the power sector;
-Compstitiveness of Mdaysa sindustries and services,

-Diversfication of energy resources, with greater use of indigenous resources; and
-Aligned with socid and economic objectives of the governmen.

Electricity demand growth has been rapid over the 1990 decade promoting the growth of
inward direct investment by IPPs. Further reform is contemplated with the creetion of a
wholesde market and independent transmission ownership and operation. A new st of
legd and regulatory frameworks has been prepared to pave the way for the establishment
of an independent Energy Commission, a power pool system and an independent market
operator. Despite these plans, Maaysia gill pursues socid policy gods by regulating the
retal tariff of dectricity in particular in griving to maintain a uniform tariff for dl
consumers.

| ndonesia

Indonesia has indtalled eectricity generating capacity estimated at 21.3 GW with 82%
generation based on thermd, 15% from hydro and 3% from geothermal sources.
Electricity is supplied by the verticdly-integrated monopoly Perusahaan Letrik Negara
(PLN), the state-owned energy corporation, which is aso the monopoly provider of
transmisson, digtribution and supply of dectricity. It isthe sole buyer and sdler of
eectricity currently purchasing gpproximately 80% of the power produced by the IPPs.




The sharp dedline in the GDP and devauation of the Rupiah have sgnificantly affected
the financial standing of PLN. The fact that 60% of the PLN’s costs (that is fuel
purchases and debt repayments) are denominated in US dollars while revenues
(exacerbated by subsidized tariffs) are earned in Rupiah hasincreased PLN’s debt
ggnificantly. Additiondly, the indluson of take-or-pay provisionsin the PPAs has meant
payment obligations to IPPs (in US dollars) remain even though demand has decreased
sgnificantly.

Prior to the Adan financid crids, Indonesia had plans for rapid expansion of power
generation, to be achieved through opening up its power market to |PPs. |PPs provided a
solution to serious shortage of dectricity experienced in Indonesia between 1989 to 1991
due to the rapid growth of industry. The partiesin large | PP projects were internationa
energy companies (foreign investors) partnered with family or associates of former
President Suharto. In early 1997, there were 39 | PP projects (totaling 30,072 MW)
underway with anumber of these projects having successfully secured debt financing. As
aresult of the Asan financid criss, anumber of 1PP projects have been cancelled or “ put
on hold” and those projects which have secured financing or have been constructed or
partly constructed are perceived to be in difficulty. There are now 26 I1PP projects that
have been sgned involving about US$18 hillion in investments and 24,751 MW of new
capacity. All the 26 IPPs have entered into PPAs with PLN and the main characterigtics
of the PPAsinclude:

-tariff structure and tariff paths;

-eectricity prices denominated in USS (prices range from 5.7 US cents to 8.4 cents per
kWh);

-take-or-pay obligation on PLN (under Paiton Energy’s PPA, PLN is obligated to pay
Paiton US$589 million per year if it does not use the dectricity produced by Paiton);

-gpplicable law, generaly governed by Indonesian law;

-arbitration clauses for digputes with reference to an internationd arbitration; and

-force mgjeure provisons.

Resulting in the failure of PLN to meet its payment obligations to the I PPs, the
Indonesian Government has stepped in to ensure payment after some |PPs resort to
arbitration. However, it is recognized and generdly accepted by industry sources that a
renegotiation of the PPAswill take place asthisis essentia for the successful
restructuring of PLN, restore the government credibility with foreign investors and
resolve the government budgetary shortfals.

The price of dectricity in Indonesais st in Rupiahs and controlled by the government.
Two separate tariffs are used to determine the sdlling price of dectricity.

(1) Basc/Uniform Electricity Tariff
Thisis determined pursuant to Presidential Decree No. 68/1994 and is based on
the recommendation of the Minister of Mines and Energy.



(2) Periodic Electricity Tariff
Thisis determined by the Minister of Mines and Energy and can be adjusted once
every three months for changesin the:
-price of dectricity purchased by PLN;
-US dollar exchange rate to Rupiah;
-CPI sboth foreign foreign and locd ;
-fud price and
-tax regime and other government regulation (for example environmentd
provison).

The cdculation of prices are broken down into the following components:

(1) Capacity charge-primarily the capital recovery charge comprising return for
equity capita, debt repayment (both interest and principd), tax
and depreciation and contract capacity and availability factor;

(2) Fixed operating cost and maintenance charge;

(3) Energy Charge-usudly a pass-through cost component as determined by the
quantity and type of fuel, specific heet rate and fud price; and

(4) Variable operation and maintenance charge reflecting standby mode and
plant availability as Srategic reserve.

The tariff is set uniform across regions with cross subsidy between Java (which consumes
60% of the economy’s eectricity generated) and outside Java systems and among sectors.
Largest subsdies are given to smdl resdentia consumers while large consumers pay
market-oriented prices. Average end-user tariffs are well below the 5.7 —8.4 US cents that
PLN paysto the IPPs. The shortfalls are being reduced with periodic phased tariff
increases in accordance with IMF prescriptions.

Philippines

Two key players operate in the power sector, government-owned National Power
Corporation (NAPOCOR) and privately owned utility, Manila Electric Company
(MERALCO) providing about half of the eectricity generated in the Philippines and the
baanceis handled by IPPs. MERAL CO supplies the Manilaand Metropolitan areas
while NAPOCOR supplies the rest of the economy. NAPOCOR aso controls the
transmission system and distribution is handled by private dectric utilities and rura
electric cooperatives. The past and present government have been exerting efforts to
reform the economy and the power sector isa priority area. Given the limited resources
and the economy’ s growth and devel opment objectives, the Philippine government has
been paving the way for greater private sector capita investment and participation in the
power sector.



The enactment of the Build-Operate- Transfer (BOT) law in 1987 marked the beginning
of the private sector participation in mgor power projects and has resulted in substantial
amount of PP power capacity coming onstream. The Foreign Investment Act now
alows 100% foreign ownership in power generation projects. Government
encouragement of immediate entry of IPPsin the early 1990s to end the severe power
shortages, has resulted in higher tariffs under take-or-pay offtake provisons. The tariff is
composed of demand and energy charges and includes foreign currency adjustments.

By end 2000, the total installed capacity reached 12,066 MW with 80% of the 75 million
population eectrified. Over 65% of the eectricity produced come from therma plants,
19% is based on hydro and 16% by geothermd. After the gas pipdine from Maampaya
gasfiddsislinked to Batangas, south of Manilain late 2001, over 2,700 MW of new gas-
fired combined cycle generating plants are planned for commissioning in 2002 and 2003.
Asin the other Asean economies, there are cross-subsidies between MERALCO
customers from commercid (highest), to industrid and resdentid (lowest) and between
NAPOCOR customers from MERALCO to smdl utilities and non utilities Also, tariffs
are different between grids with the highest in Luzon, to Visayas, Mindanao and small
offshore idands (lowest). MERALCO maintains aresdentid rate of 3.12 pesos per kWh
versus a service cost of 3.9 pesos while the rates for commercid and indudtrial users are
st higher than its service codts.

MERALCO subgdizes resdentid and generd service customers consuming no more that
300 kWh per month by charging the first 50 kWh of their monthly consumption 50% of
the purchased power cost.

The Energy Regulatory Board (ERB), is the rate setting government agency in relation to
NAPOCOR, IPPs, rura eectric cooperatives and municipd, city and provincid
digtribution systems. AS NAPOCOR controls the generation and transmission functions
for the economy’ s energy supply, the rates are bundled. Prices are not transparent;
generation charges are not separated from transmission charges, neither is demand from
energy, nor distribution line services from sale sarvices. Rates contain many subsidies at
both retail and wholesde levels. Tariffs do not generaly reflect the true cost of
production with subsidies at the grid and end-user levels. NAPOCOR's structure which
is both horizontaly and verticaly integrated is not seen as adequate to provide incentives
for efficiency and competition. In addition, in the distribution subsector, power losses are
high and the large number of fragmented and small rurd e ectrification cooperatives
resultsin the absence of economies of scale, inefficient operations and high didtribution
overheads. Resultantly, the Philippine power ratesis now the second highest in the region

after Japan.



Thailand

Following the 1992 government announcement for greater private sector participation in
the generation sector of the dectricity industry, the state-owned dectricity company,
Electricity Generating Authority of Thailand (EGAT) in 1994 launched an Independent
Power Producers (1PP) program. | PP projects were incorporated into EGAT’ s Power
Development Plan which dlows the private sector to construct, own and operate large
power projects and sl the dectricity to EGAT. Thefirgt solicitation for large IPPs calls
for 5,800 MW to be commissioned in 2001 and 2002 and an additiona 3,200 MW from
Small Power Producers (SPPs defined as maximum of 90 MW each).

In response to dower growth projections post 1997, EGAT has scaed down the private
power program and currently has signed agreements with six 1PPs for 5,000 MW and
2,000 MW for the SPPs. The IPPs originally agreed to sall power to EGAT at prices
denominated in Baht and following the Baht depreciation in July 1997, the projects were
no longer viable as most of the IPPs costs and financing are in foreign currency.
However, in September 1997, EGAT agreed to absorb most of the increased costs and
agreed to raise the purchase price of dectricity from the IPPs. To-date, two of the PP
projects have come on-stream with the balance to be commissioned by 2003.

The totd economy’s generating capacity is Sated at over 21,000 MW (year 2001) with
the peak demand of 19,000 MW resulting in atight 10% spare capacity. If the 7,000 MW
private power is fully implemented, the targeted 30% private power share will be
achieved. Digribution and retail to end-users are handled by two government-owned
entities, the Provincid Electricity Authority (PEA) and Metropolitan Electricity

Authority (MEA) covering the provincid and metropolitan areas respectively.

The dectricity industry is divided into the following sectors:

-generation entities. 1PPs, SPPs and EGAT;
-transmission, power purchase and system operation: EGAT; and
-digtribution and retail supply: PEA and MEA

While EGAT, IPPsand SPPs are dl separate entities, there is no separation between
generation, power purchase, transmission and system operation as EGAT isinvolved in
al four functions. Whilgt thereis functiona separation between EGAT and the
distribution and retail sector, there appears to be no separation between the distribution
and retall functions of PEA and MEA.

Theretal dectricity tariffsin Thalland are controlled by the Nationa Energy Policy
Office (NEPO) and require prior gpproval from the National Energy Policy Council and
fina acknowledgment from cabinet. Retall dectricity tariffs are divided into seven
groups as et out below:

-Residentia: two categories, one below 150 kWh per month and one in excess of 150



KWh per month,

-Smdl genera sarvice: applicable to business, indudtrid, Sate enterprises, govt.
indtitutions with a demand load less than 30 kW;

-Medium general service: as above but demand load between 30 kW and 2,000 kW;

-Large generd sarvice: as above with demand load exceeding 2,000 kW and pricing
includesa Time Of Use (TOU) tariff for peak, partid and off peak period;

- Specific business service: applicable to dectricity used for hotels, guesthouses or other
lodging facilities with demand load exceeding 30 kW,

-Government ingtitutions and non-profit organization: applicable to government
ingtitutions and NGOs with average consumption not exceeding 250,000 kWh per
month; and

-Agricultura pumping service: gpplicable to government agriculturd agencies,
agricultura cooperatives and officia farmer groups.

Taiffsto alarge extent reflect the economic costs of supply and provide for afinancia
return and covers three main factors.

-to provide utilities with sufficient revenue requirements;
-to reflect margina cost; and
-to serve certain socia objectives particularly the support of the rurd eectrification

program.

Under the existing retall tariff structure, the revenue required by the utilitiesis based on

an 8% return on revaued asset and aminimum 25% equity financing. The overal tariff
should cover dmost 90% margind cost. The main digtortion in the retall tariff Sructureis
the cross subsidy received by resdentia customersthat use less than 150 kWh per month
with the tariff targeted a 20% of margind cogts. Given that these cusomers are mainly in
the PEA areas and the tariff structureis uniform throughout the economy, there exist a
cross subsidy from MEA to PEA through the difference in the bulk supply tariffswhich
they buy from EGAT.

Threeforms of retall tariff are used in Thalland:

-energy charges adone which apply to resdentia, smdl genera service, government and
agricultural pumping cusomers;

-energy plus demand charge which gpply to medium and certain large generd services,
and

-TOU (Time Of Use) which applies to approximately 1,300 of the largest users whose
demand exceeds 2,000 kW or whaose energy consumption exceeds 355,000 kwWh per
month.

In 1992, the government put into place an Automatic Adjustment Mechanism, which
adjugstheretal tariffsin line with changesin fue costs and uncontrollable operating
cogs of the three utilities (including vaue added tax and cost associated with Demand
Side Management).



Base dectricity prices from EGAT to the MEA and PEA areas have not changed since
January 1997 except for a surcharge of around 0.25 Baht/kWh for MEA and 0.12
Baht/kWh for PEA aswell asa10% VAT. Average electricity prices are currently
around 1.9 Baht/kWh for Industrid and 2.3 Baht/kWh for Residentid customers.

Vietnam

Electricity of Vietnam (EVN) isone of the five largest state-owned enterprises and comes
under the Prime Minigter’ s Office and Ministry of Industry. Since December 1998, EVN
has increasingly expanded its dectricity business to meet increasing demand of the
economy. It operates seven distribution companies, four transmission companies, 13
power plants and an energy research ingtitute. EVN is responsible for the economy’s
energy planning through the Indtitute of Energy.

Until recently, EVN has amonopoly on power projects. In 1999, the Prime Minister
invited Vinacod (state corporation responsible for the cod sector) and PetroVietnam

(state corporation responsible for the oil and gas sector) to participate in power sector
development. Vinacod is permitted to build cod-fired power plants up to 1,200 MW
while PetroVietnam can build gas-fired plants up to 1,000 MW. According to the EVN
plan, Vietnam would have ingtalled generation capacity of around 5,000 MW in 2000,
between 12,000-14,000 MW in 2010 and 22,000-25,000 MW in 2020. Curreently, there
arefour IPPsin operation totaling 455 MW.

Electricity consumption and supply grew at arapid pace along with economic

development at rates of 18.2% and 17.6% respectively for the 1993-1997 period. Despite
the 1997 financid crids, it dill chalked up a hedthy growth rate of 15.9% for

consumption and 13.1 % for production.

Electricity tariffsin Vietnam average 5.2 US centskWh and are based on the costs of
production and distribution submitted by power companies to the State Pricing
Committee (SPC). However, these tariffs underestimate rea costs because fixed assets
tend to be undervalued and depreciation rates are too low to reflect amortization rates that
would alow for the repayment of investments and the cost of capital. Rate structures and
tariff rates are now the centra focus of the EVN reform program. In 1999, EVN made an
agreement with multilaterad donors to increase eectricity prices. Indtitutions like the

World Bank and the Asan Development Bank have long argued that EVN could not pay
off its ODA loansif it continues to charge dectricity tariffs that do not meet the long run
margina costs.

EVN has begun to implement a plan to raise rates from 200 Dong/lkWh (US$0.02) to
more sustainable levels approaching 1,000 Dong/kWh (US$0.07) whichisthelong run
margind costsin 2001. Average dectricity tariffs have been adjusted from 702
Dong/kWh (US3$0.053) to 728 Dong/kWh (US$0.0521) from October 1999. EVN's
agreement requires average ratesto increase from 5.2 US centsto 6.2 US centson 1
January 2000 and to 7 US cents on 1 January 2001.



Electricity pricesin each category are uniform across Vietnam and controlled by the
government. Price changes are evauated by the SPC and approved by the Nationa
Assembly. Since auniform dectricity tariff is gpplied to dl smilar dasses of cusomers
purchasing similar quantities of dectricity, differencesin the cost of bulk power supply
and the ditribution costs among the seven distribution companies are not reflected in the
tariff charged to customers. It gppears the government subsidizes certain customer
classes. In addition, the time- of-use periods (peak, off-peak and regular periods) are aso
used in the current eectricity tariff.

The government is rationdizing regulation of eectricity pricing and isfocusing on

improving the fallowing aress

-Retall tariff structure should reflect seasond factors; particularly as the economy rdies
heavily on hydropower sources of supply;

-The average retail price should be raised to the long run marginal cost; and

- The differences in metering and billing cogts as well as their regulation should be
congdered together with changing tariff.

With the current Structure, EVN covers mainly power generation and dl activities of
transmission and distribution through its subsidiaries. For dectricity tariff setting, EVN
submits a tariff revison proposd to the Ministry of Industry, SPC for fina gpprova by
the Nationd Assembly. The current tariff reflects subsidy from the government and cross
subsdy for dl customer classes.

Conclusions

The APEC deve oping economies under review by and large have adopted the “best
practice’ |PP Principles endorsed by APEC Energy Minigtersin 1996. The Principles
were intended to address “critical success factors’ necessary for successful 1PP outcomes
and include trangparency, predictability, risk reduction and promotion of competition.
Dueto financid congraints and drive for trangparency and efficiency, the government-
owned, verticaly integrated utility has accepted the role of 1PPs which in most instances
are dill limited to being a generator, selling eectricity into the grid with the state-owned
utilities as the sole buyer who is aso the owner of the transmisson and distribution
infrastructure.

Most economies including the APEC developing economies are accepting the view that
the introduction of competitive markets is an essentid aspect of achieving a stable and
efficient dectricity supply sector. Thus, in generd, those IPP Principles that ded with
market restructuring and reform such as changes to legidative and regulatory framework
and endorsing tariff structures that promote competition, have taken greater importancein
most economies eectricity reform plan.

Since the onset of the 1997 financia criss and the introduction of competitive pool
pricing concept exposing | PP projects to more market risk while moving away from rigid
PPAsthat “lock-in" generators and customers, few |PPs have reached financid closein
the economies under study. The chalenge for state-owned utilities negotiating projectsis
to build in flexibility into the PPA s0 asto prevent the utility tied to buying power a a



price that becomes uncompetitive as markets evolve whilst ensuring thet the project
remains “bankable’.

Mogt of the Six economiesin this sudy are in the middle of or at least are actively
engaged in congdering the implementation of very sgnificant reforms and restructuring
of ther dectricity sectors. Thisis an extremey complex, lengthy and dynamic process,
impacting on both the existing and future 1PPs. Both the current status and assessment of
future reforms in many economies are uncertain being subject to a variety of paliticd and
other socio-economic factors that cannot be determined. The development and
implementation of policies affecting the eectricity sector isto alarge extent interrelated
with policies in other sectors and over the economy asawhole. The IPP Principles
express ultimate economic objectives and the manner in which an economy seeksto
pursue these objectives depends on how it balances that objective with other policy
objectives. Since these concerns vary widdy from economy to economy, the
implementation of the objectives expressed in the PP Principles will take varying forms
in the various member economies.

For anumber of reasons, the surveyed economies demondtrate that fulfillment of the IPP
Principles raises extremdy complex issues. Firgly, Governments are faced with
competing objectives and they have to weigh the objectives expressed in the IPP
Principles againgt other competing concerns when formulating policy. Secondly, the
Principles themsdves involve to some degree conflicting objectives. The most important
exampleisthe tension between seeking broader competitive reforms and conferring
predictability of cashflow for project financing.

However, the | PP Principles contain many important best practice mechanisms and
processes that are applicable across the range of circumstances which can effectively
ass g the trangtion from a“lock-in” PPA with a predictable cashflow to an open pool
concept which promotes efficiency and competition.



